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ABSTRACT 



One benefit often expected to flow from Internet use in 
schools is an increase in equality of educational opportunity as all kinds of 
schools gain access to the same extraordinary set of resources and 
opportunities for interaction with the outside world. Yet, prior research 
suggests that patterns of technology access often mirror existing 
inequalities rather than mitigate them. This paper discusses the issues 
pertinent to equality of Internet access that arose in NET (Networking for 
Education Testbed), a project bringing the Internet to a large urban school 
district. The major data-gathering methods used in this research were 
qualitative observations, semi-structured interviews, and archival material. 
It is concluded that numerous factors, including the perception of Internet 
use as an optional privilege, the use of Internet access as a "carrot" to 
shape student behavior in desired ways, and many teachers' lack of 
familiarity with the Internet and computing more generally, resulted in 
greater access for students who were already ahead of their peers 
academically and/or with regard to knowledge of computing. (Contains 23 
references . ) (Author/MES) 



Reproductions supplied by EDRS are the best that can be made 
from the original document. 



Achieving Equality of Student Internet Access Within Schools 
Janet Ward Schofield 
and 

Ann Locke Davidson 



University of Pittsburgh 



been granted by 



j W- Sch0.fJ.eXd 



U.S. DEPARTMENT OF EDUCATION 
Office of Educational Research and Improvement 

EDUCATIONAL RESOURCES INFORMATION 
CENTER (ERIC) 

0 This document has been reproduced as 
received from the person or organization 
originating it. 

□ Minor changes have been made to 
improve reproduction quality. 






• Points of view or opinions stated in this 
document do not necessarily represent 
official OERI position or policy. 



This paper was presented at the American Educational Research Association, March 2000, New 



Orleans. 



<N 

O 

<N 

O 




1 



BEST COPY AVAILABLE 



2 



Abstract 



One benefit often expected to flow from Internet use in schools is an 
increase in equality of educational opportunity as all kinds of schools gain access 
to the same extraordinary set of resources and opportunities for interaction with 
the outside world. Yet, prior research suggests that patterns of technology access 
often mirror existing inequalities rather than mitigate them. This paper discusses 
the issues pertinent to equality of Internet access that arose in a project bringing 
the Internet to a large urban school district. It concludes that numerous factors, 
including the perception of Internet use as an optional privilege,, the use of Internet 
access as a “carrot” to shape student behavior in desired ways, and many teachers’ 
lack of familiarity with the Internet and computing more generally, resulted in 
greater access for students who were already ahead of their peers academically 
and/or with regard to knowledge of computing. 



The Internet has moved into schools in the U.S. at a remarkable rate. 
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Internet connections in schools were virtually unheard of at the beginning of the 
1990's. By 1994 a national sample survey reported that 35% of all public schools 
were connected. Not long ago the results of a new national survey were 
announced (Solomon, 1999). They suggest that by the end of this year , 100% of 
U.S. public schools will have Internet connections. The reported confidence 
interval of + or - 4.5% surrounding the estimate of 100% only reinforces my basic 
point here - the Internet has definitely arrived in schools in the U.S. 

Many outcomes are expected to emerge from Internet use including 
decreased isolation of schools from the outside world, increased student 
motivation and achievement, and increased equality of educational opportunity. 
The belief that Internet use will lead to increased equality of opportunity is 
commonplace (Shade, 1999). It is epitomized in President Clinton's assertion that 
the Internet will “revolutionize” education since “for the first time in the history of 
America... we can make available the same learning from all over the world at the 
same level of quality and the same time to all our children” (Clinton, 1996). 

However, Internet use in schools is so new that we know very little about 
whether, how, or under what conditions it will actually effect the students in them. 
For this reason, the National Science Foundation funded a set of four projects to 
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serve as national testbeds to explore the potential impact of Internet use on 
education and to illuminate the kinds of issues that such use will raise. This paper 
reports some of the results of one of these projects - the Networking for 
Education Testbed, or NET 1 . Specifically, it deals with the relation between 
Internet use and the achievement of equality of educational opportunity. 

The Internet clearly has the potential to help equalize educational 
opportunity by making the information and communication resources available to 
students in all schools more similar than has been the case before. However, prior 
research on computer use in schools (Becker & Sterling, 1987; Shade, 1999; 
Sutton, 1991), including some of my own work discussed in my book Computers 
and Classroom Culture, suggests that patterns of technology access and use often 
mirror and reinforce existing inequalities rather than mitigate them. For example, 
Becker and Sterling (1997) found that academically strong students use computers 
more than average or slow students at all school levels. So, it seems utopian to 
assume that Internet access will automatically lead to greater equality of 
opportunity as many do. 

The goal of this paper is to begin to delineate some of the factors 
influencing the relation between Internet use in schools and equality of 
educational opportunity by discussing the issues that arose pertinent to this topic 
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in NET, a major effort designed to bring the Internet to a large urban school 
system. One way to approach the issue of equality of educational opportunity is 
by discussing what could be conceptualized as equality of educational inputs - that 
is, equality of the pertinent physical, financial, and human resources that schools 
serving various kinds of students have (Good & Brophy,1986; Harvey & Klein, 
1989). This kind of approach would locate the analysis within the framework of 
concerns about inequality of access to technology that have been very much in the 
news recently under the rubric of “the digital divide” and that have stimulated an 
extraordinary amount of activity ranging from White House press briefings to 
foundation initiatives to public television programs. 

Researchers too have been involved in this area and a substantial amount 
of attention is now being devoted to the issue of the digital divide in schools, 
resulting in studies that do things like compare the availability of Internet access 
in schools serving minority group students with those serving white students 
(Anderson & Ronnkvist, 1999: Coley, Cradler, & Engel, 1997; Hoffman & 
Novak, 1998; 1999). This work , with its concern about discovering and 
documenting disparities in the technological tools available in institutions serving 
different sectors of the population, provides us with very useful information. For 
example, Anderson and Ronquist’s (1999) recent survey of a large sample of 
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public and private schools in the country concluded that the average household 
income in the community in which schools are located has a substantial impact on 
the availability of Internet access. To give just one example, schools in relatively 
rich communities are twice as likely as those in low income communities to have 
the kind of high speed connections that make feasible many uses of the Internet. 
Furthermore, schools with higher percentages of minority students also have less 
technology than others on many indicators, even after the impact of income has 
been controlled. 

However, as a social psychologist with a long term interest in the social 
processes occurring within schools, I have taken a very different approach to 
exploring the issues of equality of school-based access to technology for different 
sectors of the population. Specifically, my work reflects a strong concern that 
even if schools with contrasting student profiles were to have equivalent numbers 
of computers, equivalent kinds of Internet connections, and the like one can not 
assume that equality of access has been attained because social processes within 
schools may direct such resources in non-random ways. From my perspective, it 
is very important to understand what happens within schools that shapes the use 
of whatever computer resources they have and that potentially channels access to 
those resources toward certain groups of students. 
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Before turning to the study’s findings, which suggest that such processes 
do indeed exist, I will very briefly describe the project studied and the methods 
used in this research. 

Networking for Education Testbed and its District Context 

The project on which this paper is based, the Networking for Education 
Testbed, is a collaboration between the Waterford Public Schools, the Wellington 
Super Computing Center, and the University of Fairfield. This project was funded 
by the National Science Foundation as one of a set of four projects to serve as 
national testbeds to explore the potential impact of Internet use on education and 
to illuminate the kinds of issues that such use will raise. 

NET’s primary goal, very simply stated, was to bring Internet access to 
teachers in the Waterford Public Schools for use in instruction. During its five 
year life, NET provided Internet connections, as well as substantial amounts of 
training and support, to teams of educators at 29 of the district’s 89 schools. It 
also provided more limited connectivity and support to teachers at another 50 
schools within the district. 

The district in which NET was located served a student body that is 
approximately 55% African-American and 45% white. Roughly 60% of the 
students in the district receive free or reduced price lunches due to limited family 
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income, although the system also is able to attract and hold a substantial number 
of students from well-off and highly educated families. Given the existence of a 
marked and persistent achievement gap between white and African American 
students, district policy makers were, generally speaking, quite concerned about 
issues of equality and equity. The fact that both the school board’s president and 
the head of the board’s technology subcommittee were African American 
contributed to creating a policy and political environment sensitive to such issues. 
Further, NET had as one of its explicit goals using the Internet to increase equality 
of educational opportunity. 

Methods and Data Analysis 

The major data-gathering methods used in this research were qualitative 
observations, semi-structured interviews, and the collection of archival material. 
Repeated observations were conducted in a wide variety of settings. This 
includes over 1 60 hours of observation in over 40 classrooms in which the 
Internet was being used. It also includes observation of over 125 meetings 
between different groups of teachers involved with the project. Trained observers 
used the “full field note” method of data collection (Olson 1976) which involves 
taking extensive hand-written notes during the events being observed. All notes 
were made as factual and as concretely descriptive as possible. 
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To gain insight into participants’ perspectives, over 350 semi-structured 
open-ended interviews were conducted with a wide variety of individuals 
including more than 185 teachers, 170 students, 30 school district personnel, and 
14 NET staff. Such interviews contained numerous specific questions pertinent to 
the issues discussed here. For example, teachers were asked questions very 
directly related to equality of access, such as how they decided which students 
would use the Internet, as well as more general but nonetheless pertinent questions 
such as whether their actual classroom use of the Internet differed from their 
planned use of it. Similarly, students were asked both directly pertinent questions, 
such as those about which students used the Internet in school, and more general 
but nonetheless potentially relevant questions such as those about the best and 
worst things about the way the Internet was used in their schools. 

Both field notes and interviews were audio-taped, transcribed, coded and 
then analyzed using established qualitative methods (Miles & Huberman 1984; 
Strauss & Corbin 1990). In the data analysis, the primary emphasis was on the 
development and systematic application of thematic categories to all data. 

Archival materials were another important source of information pertinent 
to the issues discussed here. With participants’ permission, the research team’s 
address was added to virtually all group e-mail lists connected with the project. 
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This permitted collection of most normal e-mail between members of the various 
groups working on this project. In addition, account use data for students was 
collected at 20 schools over a three year period. Documents, such as the written 
“activity plans” of teachers using the Internet were also systematically collected. 

Finally, a number of on-line and written surveys were conducted with 
teachers. Pertinent questions on these surveys included those calling for a 
description of their Internet projects, including demographic information about the 
students involved in them. Quantitative date from these and other sources were 
analyzed using appropriate descriptive and inferential statistics 

Close attention was paid to triangulating data from individuals occupying 
different roles in the school system as well as data gathered by different methods 
from individuals occupying the same or similar roles. 

Results 

The issue of educational inputs - of how a potentially valuable resource 
like the Internet should be allocated between schools- arose early in the project 
and created considerable controversy, since NET did not have enough funds to 
provide Internet access to every school in the district and the background 
characteristics of students in different schools varied quite dramatically. 

However, this paper will focus on an equally important issue that has received 
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virtually no attention in the existing literature on Internet use in the schools and 
that received essentially none in NET itself in spite of the salience of issues of 
equality of opportunity within both the district and the project - the issue of 
within school and within classroom level factors that have implications for 
equality of Internet access and use. This issue is important because even if 
educational inputs, such as Internet access, are equal at the school level the 
question of whether students of different types actually end up with equal access 
remains. 

The first factor leading to inequality of access within schools was the 
decisions that were made about the particular classes that would be provided with 
Internet access. Many of the NET projects were located in classrooms serving 
relatively heterogeneous students, not strikingly different in background or in 
academic achievement from their peers. However, it was far from uncommon for 
Internet projects to be found in niches of the schools serving unrepresentative 
samples of students. When this occurred, it was virtually always in programs 
serving students who were advantaged in one way or another compared to their 
peers. So, for example, the NET project in one school that was 99% African 
American was located in the honors track, which by definition served the most 
academically able students. As a group, these students tended to come from 
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somewhat better off families than their peers. Similarly, one of the elementary 
schools participating in the project focused its Internet efforts on students in the 
school’s magnet program rather than on those in its other classrooms which had a 
much higher proportion of children with disabilities, limited English proficiency 
and other disadvantages. This is consistent with the findings of a recent national 
survey that suggest that teachers who generally teach high performing students are 
more likely to use the Internet and to feel it is essential to their work than are 
teachers of low achieving students (Becker, 1 998). It was also consistent with the 
results of a survey we conducted in seven participating schools, in which teachers 
known to be conducting Internet activities were asked to describe them, including 
supplying information on the students who were involved. Twenty of the 80 
projects described, or a full 25%, involved primarily or exclusively “gifted” or 
academically advanced students. In stark contrast, only three projects, or roughly 
4%, were said to involve primarily or exclusively lower achieving students. 
Although it is true that the majority of the projects were characterized as being 
conducted with academically heterogeneous groups of students, the contrast 
between the number of projects involving strong and weak students is quite 
striking. A high school student who observed this phenomenon in his school 
described it this way: 
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Mark: The foreign language teachers decide who gets to use the 
Internet. . . . and it’s usually on a class basis. Like their 
higher-level classes will use the Internet, whereas the lower-level 
classes won’t. And unfortunately it’s not very easy for other 
students to get accounts. 

Interviewer: And why is that? 

Mark: Well, part of it is students don’t know where to get the 
accounts, and... often times I’ve heard several students given the 
answer that they’re not in the foreign language class [that using the 
Internet] so they don’t really have access to it. 

Why did this happen? The reasons for this phenomena appeared to be 
numerous. However, one came up again and again in discussions of this topic. 
Since Internet use was seen by most teachers as making their teaching job 
somewhat more complex, they preferred to use the Internet in classes that were 
perceived as the easiest to teach and to control. Since honors classes or other 
classes with advanced students were often small and the students in them 
generally posed few serious classroom management issues, teachers gravitated 
toward using the Internet with such classes. 
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In spite of the tendency to locate Internet projects in classes serving 
relatively advantaged students, many very heterogeneous classes did receive 
Internet access through NET as indicated above. However, importantly, our 
research found equality issues in such cases as well. Specifically, not all students 
within those classes were equally likely to get access. Before exploring why this 
happened, I should be clear about the fact that we saw few, if any, cases where 
teachers blatantly used student characteristics such as race, gender, or 
socioeconomic status in a way that systematically denied access to any particular 
group of students within a class. However, several factors did lead to high 
achieving and advantaged students often obtaining more Internet access than their 
peers within classrooms with access. I will discuss these one by one. 

First, teachers, especially those not working in computer lab settings, 
tended to see Internet use as a privilege rather than as a basic resource, such as 
textbooks or library materials, to which all students should have access. This 
view stemmed from several sources, including the fact that teachers generally had 
many more students than Internet access points, which meant that Internet access 
was a scarce good. As such, it was most easily dealt with as a privilege, rather 
than something to which every student should have equal access. 
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Another related factor contributing to the view of Internet use as a 
privilege was that work done on the Internet was often seen as enrichment rather 
than as part of the core curriculum, so that teachers did not feel a responsibility to 
assure that all students got to use it. Although this situation was partly due to the 
relative scarcity of Internet-linked computers, it did not appear to be completely 
due to this. Rather, teachers had pre-existing curriculum materials and 
accompanying tests that reflected the core of what they expected students to leam. 
Internet work tended to be added on to this and understood as enrichment. 

Students’ generally very positive reactions to access reinforced the image 
of Internet use as a privilege. Students generally enjoyed using the Internet, often 
vociferously asking to be allowed to work on it. (Indeed, disputes even developed 
between classmates about who would get access.) Teachers were well aware of 
this. In fact 84% of the teachers (N=56) interviewed on this topic reported 
positive responses on the part of students, saying things like, “They love it, and if 
they could use it all day they would.” Observing such behavior reinforced the 
image of Internet access as a valued privilege in teachers’ eyes. 

When Internet access was seen as a privilege, the question of which 
students within a given classroom deserved that privilege arose. Time and time 
again a variety of factors conspired to bring greater access to students who were 
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already better off in one regard or another than to their less advantaged peers. 
Within any given class, teachers frequently used access as a reward for desired 
behavior, especially strong academic performance. However, it was also awarded 
for other kinds of desired behavior ranging from paying attention to the teacher, to 
remembering to bring in homework on time, to appearing to be trustworthy. As 
one teacher put it: 

Being (there’s) only one computer there, I use it as a reward. ...so I 
think it ...made it easier to control some. ..not control but.. .to use it 
as a reward for the kids who are on task and complete their work. 
Similarly, behavior of which the teachers’ disapproved, especially social behavior 
of this nature, was seen as reason for removal of this privilege or for failure to 
bestow it. One middle school student captured his understanding of the process 
this way: 

Interviewer: Could you tell me what you know about how it’s 
decided what kids get to use the Internet in your class and what 
kids don’t? 

Respondent: Like the kids that behave and . . . get A’s and B’s [get 
to use it] . . . The bad kids ... sit in their chair (sic) and write. 
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Even relatively young students understood the linkage between behavior 
and Internet access as suggested by the following excerpt from an interview with 
an elementary school teacher who explained what had happened when he inquired 
of a group of fifth graders who were temporarily in his class about why they did 
not know how to use computers or the Internet given that their usual classroom 
had computers with Internet access: 

[The students said] “Oh, we’re not allowed. Well, only certain 
people are allowed to use it. [....] We’re the bad kids, and we’re not 
allowed.”[....] We had about fifty kids in one room, and they were 
“the worst kids” whatever that means. And so I just said .... 

“What are you interested in?”[ ] It was basketball season so we 

searched for NBA [....] I couldn’t tear them away. Any they.. .were 
using it in a productive way.. .in a useful way. And I’m talking 
about ten minutes of instruction. These kids were so eager. And 
we knew what their reputation is, and they are difficult, but they 
didn’t break the machines. 

Teachers persisted in using Internet access as an incentive and reward for desired 
behavior in spite of the fact that many of them were aware that this caused 
resentment on the part of some lower achieving students. As one teacher put it: 
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Kids who don’t have access to it feel as though they’re second-rate 
kids. I mean, they say, “How come those kids get to and we 
don’t?” and I hear it real often. And I don’t have an answer. I tell 
them, “It’s because we don’t have enough machines. What do you 
want me to do at this point?” 

The tendency to use access as a reward for desired academic and social 
behavior was compounded by concerns about kinds of materials potentially 
available on the Internet. Teachers believed that students who had shown that 
they were strongly motivated to achieve by their superior academic performance 
would be less likely than many of their peers to veer off into non-educational 
directions or to flout school rules about the kinds of activities they should engage 
in while using the Internet. Similarly, students who showed a general pattern of 
behavior consistent with school rules were seen as more likely to obey rules 
regarding appropriate use of that access than their peers and hence as better 
candidates for this privilege. Hence, given that constant surveillance was often 
impractical, teachers felt most comfortable about giving such students access. 

Interestingly, the teachers’ power to decide which students got to use the 
Internet in class appeared to lead to access functioning not only as a reward for 
desired behavior that would have occurred in any event, but also as a mechanism 
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to enhance the teacher’s control over the classroom, which other research also 
suggests tends to happen when access to technology use is conceptualized as a 
privilege (Martin, 1991). As alluded to above, access was highly valued by 
students. Further, many of them recognized a direct link between access and 
behavior as did the middle school student quoted previously. Indeed, in some 
classrooms this link was made very explicit as illustrated by one high school 
teacher’s comments on this topic. 

It’s a good disciplinary tool. Like, “Okay, you’re not quiet. Forget 
about the Internet. You’re not gonna use it. We’ll go back to the 
textbooks and we’ll just go back to the transparencies and write 
stuff on the board.” 

Thus, educators could use the promise of access or the threat of removal of access 
to try to mold student behavior either on the Internet or in other contexts. The 
control function was clear in the formal acceptable use policies developed at NET 
schools that typically indicated that undesirable behavior on the Internet was 
reason for removal of access. It was also highlighted by the fact that a number of 
teachers spontaneously characterized Internet use as “a carrot” they used to shape 
student behavior in desired ways. Indeed, one teacher called it “one of the best 
carrots I’ve ever found.” 
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Teachers’ genuine concern about the academic progress of their weaker 
students also often contributed to this inequality in access. Since Internet usage 
was generally not conceptualized as the most direct route to helping students 
master the core curriculum, many teachers believed that weaker students’ time 
was better spent on more traditional activities. These teachers may have been 
correct. However, inequality in Internet access for weaker students created yet 
another potentially important dimension on which they were behind others - 
computer and Internet skills. Furthermore, the stronger students’ greater access to 
the Internet had the potential to increase any pre-existing motivational differences 
between them and their academically weaker peers since there was widespread 
agreement that Internet use was motivating. 

Another factor contributing to disparity in access was that many teachers’ 
lacked highly developed knowledge about the Internet and computers more 
generally (Davidson & Schofield, in press). This led them to give greater access 
to students who were already knowledgeable in these areas, since knowledgeable 
students could use this resource most effectively and in a way that made the 
fewest demands on the teachers’ already heavily obligated time. However, such 
students were disproportionately white, male, and from relatively privileged 
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backgrounds. Enhanced access, in turn, increased and highlighted the knowledge 
gap between them and their peers with regard to computer and Internet use. 

One factor that appeared to contribute to creating the initial gap in 
expertise between students from different backgrounds was home access. Again 
and again in this research students with advanced computer or Internet skills 
indicated that home access played a role in their acquisition of such skills. 
Previous research suggests that both males and relatively affluent students are 
more likely to have home computers and to engage in other activities, such as 
attending computer camps, than their female and less affluent counterparts (Hess 
& Miura, 1985; Sutton, 1991). It is also clear that students from affluent 
backgrounds are more likely to have home computers and Internet access than 
their less well-off peers (Hoffman & Novak, 1998). Further, white students are 
more than twice as likely as African-American students to have a computer at 
home, and adjusting for household income mitigates but does not obliterate this 
difference (Hoffman & Novak, 1998). Finally, the research of Bob Kraut and his 
colleagues (Kraut, Scherlis, Mukhopadhyay, Manning, & Kiesler, 1995) suggests 
that even when the forces that lead to unequal home access to computers on the 
part of girls or minority group youth are overcome, individuals belonging to these 
groups may still use that access less than their counterparts and thus have less 
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chance of developing the skills that come from such use. Thus, these data suggest 
that the differential in computer skills found in NET between students from 
different backgrounds may well be prevalent elsewhere. 

Finally, students’ own in-school behavior also tended to reinforce the 
disproportionate access created by the factors discussed above. For example, 
males and students of relatively high socioeconomic status often made 
disproportionate voluntary use of the Internet in the school library before or after 
school. Similarly, girls were sometimes less assertive than boys in laying claim to 
computers, reflecting a different more traditionally feminine style of interaction 
that served them poorly in the competition for access to this valued resource, a 
finding consistent with Sadker’s and Sadker’s (1995) work. 

Conclusions 

In sum, this study suggests that bringing the Internet to schools in a way 
that provides equal access for all students is likely to be a complex process. First, 
there is the important issue of whether this educational input will be distributed 
across schools in ways that exacerbate existing inequalities, with richer schools 
and the students in them having greater access. However, this study suggests that 
even distribution of access across schools serving different kinds of students does 
not insure that all students will have equal access, a fact that suggests the need to 
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reconceptualize traditional ways of measuring equality of access. Indeed, as this 
paper highlights, within any given school access may be located in particular 
programs or niches that favor access for one group of students over another. In 
the case studied here, when such disparities occurred they virtually always favored 
access for relatively advantaged students. Another recent study of students’ 
on-line behavior suggests yet another way in which Internet access can enhance 
differences in achievement. Specifically, O’Neill and Gomez (1998, November) 
report in a study of telementoring that students with previous experiences of 
supportive learning partnerships energetically pursue relationships with 
telementors, whereas those with fewer positive prior experiences tend not to. 

Second, the conceptualization of Internet use as a privilege, teachers’ view 
of it as a tool for enrichment rather than as a mechanism for teaching the core 
curriculum, their concerns about efficient and effective classroom management, 
and differences in students’ own behaviors can reinforce existing inequalities with 
regard to computer and Internet skills by leading to inequality of Internet access. 
The fact that disparities in access occurred within both a district and a project that 
appeared to have genuine concerns about insuring equal opportunities for students 
from different backgrounds suggests just how subtle and powerful some of the 
social processes described in this paper are. 
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Endnotes 



1 . Pseudonyms are used throughout this paper for all individuals, institutions and 
places in order to protect the confidentially of those participating in this research. 
Similarly, titles have sometimes been changed to protect confidentiality, although 
not in a way that would be misleading about the institution for which an 
individual works or the general nature of their responsibilities. 
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